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OA. There was no difference in the range of knee extension between those
with PFJ OA and those with no OA, but participants with PFJ OA performed
signiﬁcantly worse on functional tests than those who were free of OA
Conclusions: PFJ OA is relatively common ∼7 years after HT ACLR and is
associated with worse symptoms and reduced functional performance
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THE EFFICACY AND COMPLIANCE OF AN ELASTIC KNEE SLEEVE
COMBINEDWITH THE SUBTALAR STRAPPED INSOLE FOR PATIENTS WITH
OSTEOARTHRITIS OF THE KNEE
K. Keyaki, Y. Toda
Toda Orthopedic Rheumatology Clinic, Suita city, Osaka, Japan
Purpose: We developed a novel lateral wedged insole with elastic ﬁx-
ation of the subtalar joint (the strapped insole) for patients with knee
osteoarthritis (OA) to correct the femorotibial angle, this limitation of the
traditional inserted insoles. However, the strapped insole of the knee had a
limitation in that it was diﬃcult to improve knee pain with ambulation on
uneven ground. In order to solve this limitation of the strapped insole, we
considered adding a knee orthotic device to the insole. Therefore, this study
was designed to evaluate the eﬃcacy and compliance of knee orthotic
devices as assistance for the strapped insole.
Methods: The 110 knee OA patients were prospectively randomized and
treated with one of the following interventions: a strapped insole alone
(the control group, n=37), the strapped insole combined with a relatively
long elastic knee sleeve (the plus long sleeve group, n=36), or the insole
plus a short sleeve (the plus short sleeve group, n=37). In the course of
the four-week study, every participant could propose quitting the allocated
orthotic device for any discomfort.
Results: In the 93 patients that completed the study, the mean values
and standard deviations for changes in the Lequsne index at the ﬁnal
assessment, compared with the baseline assessment, were -4.8±5.2 in
the control group, -4.0±4.7 in the plus long sleeve group, and -4.7±6.2
in the plus short sleeve group. Participants wearing the strapped insole
alone (P<0.0001), the strapped insole with long sleeve (P=0.0001) and
the strapped insole with short sleeve (P<0.0001) demonstrated signiﬁ-
cantly improved Lequesne index values in comparison with their baseline
assessments. The number of participants that could walk without knee
pain on uneven ground was signiﬁcantly increased at the ﬁnal assessment
compared with that at the baseline assessment in the plus long and short
sleeve groups (P=0.005 and 0.002, respectively), but not in the control
group (P=0.32). The frequency of withdrawal was more common in the
plus long sleeve group (13/36, 36.1%) than in the control (1/37, 2.7%) or the
plus short sleeve groups (3/37, 8.1%).
Conclusions: In the plus long and short sleeve groups, the number of
participants that could walk easily on uneven ground was increased at
the ﬁnal assessment compared with that at the baseline assessment. These
results suggested that an elastic knee sleeve, when combined with use
of the strapped insole, was useful to prevent the increased pain due to
ambulation on uneven ground. For compliance, the short sleeve may be
more comfortable than the long sleeve as an assistant knee sleeve for the
strapped insole.
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Purpose: The aim of this study was to evaluate the transdermal permeation
of Hialsorb® in the presence/absence of ultrasound. Hialsorb® is a ﬂuid
emulsion for joint massage that contains 0.25% of hyaluronic acid and 0.25%
of other mucopolysaccarides.
Phonophoresis or sonophoresis is the use of ultrasound to increase
percutaneous absorption of a drug. Recent studies have shown that
ultrasound-mediated transdermal drug delivery offers a promising poten-
tial for noninvasive drug administration.
Methods: The transdermal permeation of the mucopolysaccharides present
in Hialsorb® was studied in vitro with human skin from the abdomen
of healthy women who underwent cosmetic surgery (0.4 mm thick). The
transdermal permeation was determined in natural conditions (Experiment
1) and also after the application of ultrasound (Experiments 2 and 3). Skin
samples from 7 healthy donors were used and barrier integrity of the skin
was characterized by transepidermal water loss (Tewl) measurements. We
used Franz-type vertical diffusion cells with an effective permeation area
of approximately 13 ml (17 ml for experiments 2 and 3). The formulation
studied (0.3g-0.8g) was placed in the donor compartment and the receptor
chamber was ﬁlled with PBS (phosphate-buffered saline, pH 7.4) and
kept at 37±0.5 °C. In experiments 2 and 3 we treated samples with the
ultrasound device for 15 minutes under 2 different conditions, 1 W/cm2
continuous mode and 2.4 W/cm2 pulsed mode (1:4), respectively. This
approach corresponds to a simultaneous application of drug and ultrasound
to the skin. Samples of 400 μl were withdrawn from the receptor compart-
ment during 24 hours. The determination of the glycosaminoglycans was
done by means of a colorimetric assay. The ultrasound device used was
MEGASONIC 700 (Ultrasound 1-3 MHz, Electromedicarin S.A.).
Results: The study shows that the degree of permeation of Hyaluronic Acid
and other mucopolysaccharides (expressed as total glycosaminoglycans)
through the skin of 6 different donors and from the emulsion called
Hialsorb® at 24 h was approximately 17%. We have found an increase
in the permeation of glycosaminoglycans compared to its corresponding
control condition of 9.93% for experiment 2 and 11.62% for experiment 3.
Conclusions: The experiments performed have demonstrated that ther-
apeutic ultrasound (1-3 MHz) is able to increase by around 10% the
permeation of the glycosaminoglycans present in Hialsorb®, therefore top-
ical application of the formulation is suitable for ultrasound transmission,
to enhance the effects of physiotherapy and speed up functional recovery.
This emulsion is an effective treatment for knee pain caused by joint-
cartilage loss and/or soft-tissue injuries such as tendinosis and bursitis,
when diagnosed by ultrasound.
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Purpose: To describe the feasibility of a progressive twelve-week neu-
romuscular and strength training program in middle-aged patients with
degenerative meniscus tear by the use of a single case report. Feasibility
was determined as 1) acceptable self-reported pain during the program, 2)
decreased pain throughout the program, 3) improved knee muscle strength,
4) improved physical performance, and 5) improved global rating of knee
function.
Methods: A 51-year-old man (1.73m, 80kg) with unilateral degenerative
meniscus tear included in an ongoing randomized controlled trial, com-
pleted a twelve-week progressive neuromuscular and strength training
program. The program included standardized progressive muscle strength
training and neuromuscular exercises performed two to three times per
week for 12 weeks. The principles and progression were in accordance
with current American College of Sports Medicine guidelines in terms of
frequency, volume and recovery time for recreational athletes at a novice
and intermediate level. Single and multiple joint exercises, open and closed
kinetic chain, as well as concentric and eccentric exercises were included.
Single leg exercises on balance pads and variations of single-leg hops were
included to maintain neuromuscular performance. Pain was self-reported
during and immediately after each training session by a visual analogue
scale (VAS) from 0-10, where 0 to 2 indicated no or minimal pain, >2 to 5
some pain, and >5 high levels of pain. Level 0-5 was deﬁned as acceptable
levels of pain. Levels of pain week one were compared to levels of pain
week 12, in order to evaluate pain throughout the program. Isokinetic
quadriceps and hamstrings strength (60°/sec) were evaluated before and
after the program and presented in percent difference between legs for
peak torque (PT) and total work (TW). Physical performance was evaluated
by two single-leg hop tests: the one-leg hop for distance (OLH) and the
6-meter timed hop test (6MTH). Percent difference between legs before and
after the program is presented. Global rating of knee function was recorded
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by a VAScale from 0-100, where 100 indicated pre-injury knee function
and 0 indicated the impossibility of performing daily activities. In addition,
global rating of change (GRC), detecting self-assessed eﬃcacy from the
rehabilitation program, was collected using a 7-point scale (-3 to 3) that
includes descriptors ranging from “very much worse (-3), unchanged (0)”
to “completely recovered (3)”.
Results: The patient performed 27 sessions with a mean of 8.6 exercises
per session. Acceptable self-reported pain was recorded during the program
with a median of 0 (min 0 - max 2). Decreased pain was recorded both
during and after each training session with a median of 1 (min 1 - max
1) and a median of 0 (min 0 - max 0), week one and 12, respectively.
Quadriceps strength (PT) improved from a 19% deﬁcit to a 1% deﬁcit
between legs, and hamstrings strength (PT) improved from a 13% deﬁcit
to 11% stronger injured leg compared with the uninjured leg. Quadriceps
strength (TW) improved from a 10% deﬁcit to 4% stronger injured leg
compared with the uninjured leg, and hamstrings strength (TW) improved
from a 13% deﬁcit to 8% stronger injured leg compared with the uninjured
leg. The OLH improved from a 35% deﬁcit to a 5% deﬁcit between legs and
for 6MTH from a 25% deﬁcit to an 8% deﬁcit between legs, before and after
the rehabilitation program, respectively. The 0-100 VAScale improved from
63 to 97 (54%) over the 12 weeks and the GRC was 2 on the 7-point scale,
indicating “a lot better”.
Conclusions: The twelve-week neuromuscular and strength training pro-
gram was successfully implemented in a middle-aged patient with de-
generative meniscus tear, in terms of acceptable self-reported pain both
during and after each training session, decreased pain throughout the
program, improved muscle strength and physical performance, in addition
to improved global rating of knee function.
Spine
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Purpose: Intervertebral disc (IVD) degeneration is the major cause of
chronic low back pain. A better understanding of the physiopathology of
IVD degeneration is essential and correlation between tissular and cellular
changes is poorly investigated. In this context, the present work was
focused on the physiopathological characterization of IVD aging in the
rabbit in order to deﬁne a potential correlation between tissular (MRI and
histological study) and cellular (transcripts analysis) changes.
Methods: New Zealand white rabbits (1-, 6- and 30-month-old) were used.
IVD aging was determined by MRI and histological studies as well as by
a phenotypic characterization of cells isolated from annulus ﬁbrosus and
nucleus pulposus, respectively the central and outer parts of IVD. MRI
was scored according to the Pﬁrrmann’s classiﬁcation. After alcian blue
and masson’s trichrome stainings, the histological samples were evaluated
using a modiﬁed Boos’s scoring. The age-dependent phenotypic alterations
of IVD cells were investigated after total mRNAs extraction by real-time
PCR.
Results: MRI reveals a grading decrease in IVD signal intensity associated
with a Pﬁrrmann’s grade of 1, 2 and 3 after 1, 6 and 30 months respectively.
At histological level, IVD aging was associated with a signiﬁcant increase
in the Boos’s scoring as evidenced by the formation of tears and cracks,
the reduction of cellularity and a marked mucous degeneration. These
data indicate the existence of an aging process of rabbit IVD likely similar
to that occurring in human IVD. In parallel with this histological aging,
signiﬁcant alterations in the expression of transcripts coding for type I and
II collagens, aggrecan, BMP2, MMP13, HtrA1, MGP and P21 were observed.
These changes in gene expression suggest a marked modiﬁcation of cell
phenotype as well as the existence of some compensatory mechanisms
occurring during IVD aging.
Conclusions: Our results indicate that age-associated IVD degeneration
in the rabbit is likely comparable to that observed in humans with a
correlation between dehydratation of nucleus pulposus, disorganisation of
the extracellular matrix and an intense alteration in cell phenotype.
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BIOMECHANICAL CONSEQUENCES OF ADJACENT SEGMENT LUMBAR
FACET JOINT OSTEOARTHRITIS AFTER POSTERIOR LUMBAR INTERBODY
FUSION
L. Mécs, G. Sohár, K. Wellinger, K. Tóth
Univ. of Szeged, Szeged, Hungary
Purpose: The purpose of this study was to evaluate the development of
osteoarthritis in the neighboring segment after posterior lumbar spine
interbody fusion (PLIF) procedures. The disc acts as a shock absorber in
between the vertebrae, whereas the paired facet joints restrain motion. As
the facet joints age, they can become incompetent and allow too much
ﬂexion, allowing one vertebral body to slip forward on the other. This
slippage is known as a degenerative spondylolisthesis. PLIF with pedicle
screw ﬁxation is a most reasonable method for treatment of spondylolis-
thesis. The goal of the procedure is to stimulate the vertebrae to fuse
together. The fusion creates a rigid and immovable column of bone in the
otherwise ﬂexible section of the spine. Adjacent segment degeneration is
thought to impair long-term outcome after the fusion. As a consequence
the biomechanics of the lumbar spine alters as the neighboring segment
osteoarthritis progresses.
Methods: Between 1992 and 2002, we treated 154 consecutive patients
(81 females, 73 males) with PLIF and pedicle screw ﬁxation. Their mean
age at the time of surgery was 40.5 years. The mean follow-up period
was 13.2 years. Disorders treated by this procedure included degenerative
and isthmic spondylolisthesis L5-S1. The follow-up examination included
the Oswestry Disability Index (ODI), physical assessment, and radiological
evaluation. Pre- and postoperative radiographs and CT examination were
analyzed to assess degenerative changes. Intervertebral disc heights were
measured before and after surgery.
Results: The Oswestry disability index before and after the operation
showed a marked improvement from average 358 to 224 point. Unfor-
tunately, the average outcome index rose to 238 after ﬁve years and
286 at ten years time due to degenerative pathology in the neighboring
segments. On the x-ray and CT examination progressively increasing facet
joint osteoarthritis, intervertebral space narrowing and increase in the
intersegmental lordosis of the neighboring segments was seen over the
years. All intervertebral disc heights adjacent to the fusion decreased after
surgery (P < 0.05).
Conclusions: Until very recently, there was no data on the long-term
outcome of interbody fusion. At postoperative follow-up, patients who
underwent surgery had signiﬁcantly better scores for both pain and daily
function. The beneﬁts were reduced after ten years. Spinal fusion for pain
is less uniformly successful because the cause of the pain cannot always be
completely identiﬁed. The rigid interbody fusion increases the mechanical
stress on the surrounding segments which leads to the proliferation of
degenerative pathology.
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Purpose: Intermittent neurogenic claudication due to lumbar stenosis is
frequently diagnosed among older persons. Patients are operated on be-
cause of intolerable pain and/or severe decreased daily activities, with the
aim of pain relief and conservation or restoration of normal day-to-day
activities. The duration of persistent back/leg pain before elective surgery
is offered is not a case of evidence-based medicine but is a reﬂection of
normal practice. Although there is consensus that surgery is only offered in
the case of persistent pain, the timing of this treatment seems to depend
on local production capacity and patient and doctor preferences rather
than evidence-based practice.
The main goal of this comparative study is to investigate whether a period
of at least 3 months of persistent intermittent neurogenic claudication
is justiﬁed as a solid indication for surgery and superior to a prolonged
conservative treatment policy for this condition.
Research questions are:
